Background and Objectives: In this study, we evaluated the safety and efficacy of using the LigaSure sealing system (Valleylab, Boulder, Colorado) for laparoscopic decortication of symptomatic hilar renal cysts.
INTRODUCTION
Simple renal cysts are found in one-third of the persons aged Ͼ50 years and account for 65% to 70% of all renal masses. [1] [2] [3] Few simple cysts, which are symptomatic, require treatment. The most common symptoms and complications necessitating intervention are dull flank pain, hypertension, infection, upper urinary tract obstruction, hematuria, and renal failure. 4, 5 The available procedures for the treatment of simple renal cysts are percutaneous aspiration with or without sclerotherapy and laparoscopic or open decortication of the cysts. The complete cure rate with percutaneous procedures has been found to be lower than that with surgical intervention. 6 Laparoscopic decortication was found to be superior to open surgery regarding cost-effectiveness, operative time, blood loss, and success rate. 7 Hence the laparoscopic approach has become the standard of care in the treatment of symptomatic simple renal cysts. In addition, it has also been found to be effective in perihilar located cysts and after failed percutaneous drainage of peripheral cysts. 8 The success of laparoscopic treatment has triggered competition among various laparoscopic energy sources. These sources are monopolar, bipolar, ultrasonic, argon beam, and LigaSure (Valleylab, Boulder, Colorado). There are several studies evaluating the efficacy of the energy sources in the literature. However, there is no study related to the success and efficacy of the LigaSure system for the laparoscopic treatment of renal cysts. In this study we aimed to present the feasibility and safety of the LigaSure system, which has cutting, coagulating, and sealing abilities, for decortication of symptomatic simple renal cysts and to discuss different energy types by reviewing the literature.
MATERIALS AND METHODS
Between November 2010 and January 2013, 17 patients were admitted to our department with symptomatic hilar renal cysts. The patients' symptoms were flank pain (n ϭ 17) and microscopic hematuria (n ϭ 1) due to large renal cysts. Cystoscopy, urinary system imaging, and urine cytology were performed for evaluation of microscopic hematuria to exclude malignancy. Percutaneous cyst aspiration had been previously attempted in 3 patients. All included large renal cysts were Bosniak type 1 and did not communicate with the pelvicalyceal system, as confirmed by contrast-enhanced computed tomography (CT) (Figure 1) . The operative route (transperitoneal or retroperitoneal) was planned according to the location of the cyst on the axial-plane CT scan. 9 All patients signed detailed informed consent forms before surgery.
This study of laparoscopic decortications of hilar renal cysts with the LigaSure system was prospectively designed. The patients' symptoms were preoperatively and postoperatively evaluated by the Wong-Baker visual pain scale. Patients were asked to grade their pain status on a numerical chart from 0 to 10, where 0 indicates no pain and 10 indicates incredible pain. Symptomatic improvement was also defined as a considerable decrease in pain, as measured by the visual pain score. Surgical success was defined as no recurrence of the cyst confirmed by postoperative CT at 3 months after the operation.
Surgical Technique
The patient was positioned in the standard flank position, and the table was flexed to open up the space between the 12th rib and the iliac crest during the retroperitoneal approach. An incision was made in the Petit triangle for the insertion of the first optic trocar. The flank muscles were bluntly split up to the anterior thoracolumbar fascia under direct vision with a hemostat to enter the retroperitoneal space. By gentle finger dissection, a retroperitoneal space was created between the psoas muscle posteriorly and Gerota fascia anteriorly. The working space in the retroperitoneum was created by means of a balloon. Expansion of the retroperitoneal space was achieved under direct vision to confirm that the dissection was proceeding through the right plane. Pneumoretroperitoneum was established, and two additional ports were inserted under direct vision. One was a 10-mm port, which was used primarily to minimize the need for a preoperative port change in case intracorporeal suturing became necessary. It was essential to set the ports as far from each other as possible to avoid clashing of the instruments. On initial inspection, the kidney was identified because the overlying Gerota fascia was usually thinned out, and large cysts were easily identifiable. The fascial layer was divided by use of the LigaSure system, the kidney was mobilized on the lateral border, and complete visualization of the cyst surface was obtained.
For the transperitoneal approach, the patient was positioned in a 45°flank position. After abdominal distension was obtained with a Veress needle, the initial trocar was inserted at the side of the iliac crest or umbilicus, and a 30°c amera was introduced. Two other ports were placed, and the colon was mobilized by use of the LigaSure system. After that, the blue dome of the cyst (Figure 2 ) was opened by the tip of the LigaSure, and the fluid was aspirated for cytologic analysis. In some cases in which communication was suspected between the cyst and calyceal system, methylene blue was injected into the renal pelvis by a ureteral catheter, which was previously inserted. Then, the wall was circumferentially excised by LigaSure dissection within a distance of 5 mm from the renal parenchyma and assessed for pathology (Figure 3) . The inner layer of the cyst was carefully checked for any pathologic condition. The procedure was terminated after appropriate visual control of the operative area was achieved and a drain tube was inserted.
Patients were discharged after the removal of the drain and passing flatus. Routine radiologic evaluation was performed at 3 months postoperatively with CT (Figure 4) and at the end of the first year with ultrasonography.
RESULTS
Seventeen patients (10 women and 7 men), with a mean age of 56.4 years (range, 41-72 years), underwent laparoscopic renal cyst decortication. Preoperative CT showed only a single cyst in 15 patients (88.2%) and showed two separate cysts in 2 cases (11.8%). The cyst was located in the perihilar region close to the vascular structure in all patients. A transperitoneal approach was preferred in 9 patients, whereas a retroperitoneoscopic approach was chosen in 8 patients ( Table 1) .
The mean duration of the operation was 56.4 minutes (range, 32-95 minutes). The mean hospital stay was 1.2 days (range, 1-3 days) ( Table 1) .
Three patients (17.6%) had minor complications postoperatively. Subcutaneous CO 2 leakage caused crepitation under the skin of the whole body in one patient. Paralytic ileus was observed in two patients who underwent transperitoneal laparoscopic surgery, and ileus spontaneously regressed after 3 days with conservative follow-up. All Symptomatic and radiologic success rates of 94.2% (15 of 17 patients) and 100%, respectively, were achieved, with a mean follow-up period of 12.5 months (range, 2-26 months). The symptoms persisted in only two patients after surgery ( Table 1) .
DISCUSSION
The incidence of simple renal cysts increases with age, and most are reported to be asymptomatic benign lesions. 10 However, compression of large renal cysts to the adjacent structures may cause hypertension and urinary tract obstruction only in a few cases. Pain, infection, and obstructive uropathy are the most common symptoms observed resulting from this compressive effect. 8 Therefore, those large renal cysts that cause the previously mentioned symptoms should be well discriminated from the asymptomatic cysts and should be appropriately treated. Prevention of recurrence is as important as removal of the cysts, and it is an essential goal of treatment. 11 Hence, minimally invasive intervention is accepted as the ideal treatment for symptomatic cysts.
Initially, most of the renal cysts were treated earlier by primary aspiration and sclerosing therapy before decortication. However, a high recurrence rate of aspiration and loss of renal function due to the inadvertent leakage of sclerosing material into the pelvicalyceal system are major deleterious effects of this method. 12 On the other side, open surgery of simple renal cysts yields greater success but has a higher morbidity rate in comparison with other treatment modalities. 13, 14 Hulbert et al 15 published the first report on laparoscopic treatment of renal cysts in 1992; thereafter, laparoscopic decortication of renal cysts has been considered a minimally invasive and successful method with lower recurrence rates. 12 Percutaneous cyst aspiration is also a minimally invasive method, but because of its failure in terms of recurrence, 16 laparoscopic interventions will be increasingly used in the future. Currently, laparoscopic decortication has become the standard of care in symptomatic simple renal cysts because of its high success and low morbidity rates. 17 With technologic advances and the widespread use of laparoscopic surgery, new energy sources have been indispensable instruments for the laparoscopic armamentarium. Initially, a conventional monopolar energy source was used in the treatment of renal cysts during laparoscopic surgery. A monopolar energy source was contemporarily used because of its cost-effectiveness and availability, as well as its success. 17 Conversely, the high lateral thermal damage and separate functions of cutting and coagulation stand as limitation factors of monopolar devices. 18, 19 Although monopolar energy devices are the most common and available equipment, there is a lack of knowledge in presenting the results of laparoscopic renal cyst decortication using monopolar energy.
Rane 17 reported on 11 patients with simple renal cysts who underwent retroperitoneal laparoscopic decortication with conventional monopolar diathermy ( Table 1) . The author confronted only one serious complication, which was ureteral fistula. In addition, no recurrence was detected during follow-up with ultrasonography at the end of 1 year. In another study using a conventional monopolar device, the radiologic success rate was 100%, and a symptomatic success rate of 86.6% was achieved after a mean follow-up period of 12.1 months ( Table 1) . 20 Another study was performed in 45 patients using monopolar electrocautery scissors and fulguration of the cyst epithelium with an argon beam coagulator over a 10-year period. 12 The mean operative time was 89 minutes, and the mean hospital stay was 1.1 days. Symptomatic and radiologic success rates of 91.1% and 95.5%, respectively, were reported. One of the important points of this study is the conversion to open surgery in one case because of severe bleeding. Even though the cost-effectiveness and easy availability remain major advantages, the inadequacy of bleeding control and lateral thermal injury are the weak points of monopolar energy sources.
The bipolar PlasmaKinetic system (PK) (Gyrus Medical, Maple Grove, Minnesota) has cutting and coagulation 17 Tefekli et al 21 Abbaszadeh et. al 22 Atug et al 12 McNally et al 23 
Present study
No. of patients functions in a single device that can be safely used in laparoscopic decortications of renal cysts ( Six minor complications and two asymptomatic cyst recurrences were reported in their study. In another study using bipolar PK scissors, Abbaszadeh et al 22 reported no major complications with a 95.2% symptomatic and radiologic success rate. In addition, given the simultaneous cutting and coagulation action of the bipolar energy source, injuries to the peripheral organs are decreased and the device is especially preferred for peripelvic locations. This feature of the bipolar device provides advantages because the time required for homeostasis is eliminated which decreases the operative time. Moreover, the bipolarity of the device significantly decreases injuries to nontargeted organs.
Another bipolar energy source, the Harmonic Scalpel (Ethicon, Cincinnati, Ohio), was used during laparoscopic management of symptomatic autosomal dominant polycystic kidney disease. McNally et al 23 reported on 7 patients with end-stage renal failure related to autosomal dominant polycystic kidney disease. After decortication of the cyst with the Harmonic Scalpel, a significant reduction was seen in the pain scale scores of all patients. Nevertheless, delayed bleeding necessitating blood transfusion occurred in two patients and laparotomy was required in one patient. Although laparoscopic decortication with the Harmonic Scalpel is a feasible procedure for symptomatic relief, it may not be adequate in the prevention of delayed bleeding. We anticipate that the LigaSure system may be effective at preventing delayed bleeding in heparinized patients by means of its vessel-sealing feature. 24 There is no significant difference between the Harmonic and LigaSure devices regarding the lateral thermal damage capability. 18, 25 Several studies in animals and humans have confirmed their effectiveness. 18, 19, 24, 25 Although the LigaSure vessel-sealing system is widely used in laparoscopic surgery in the endourological era, 27 this is the first study evaluating the efficacy of the LigaSure system during laparoscopic decortication of symptomatic hilar renal cysts. Our results show that laparoscopic decortications of simple renal cysts with the LigaSure system decrease complications and operative time but increase the cost. The decreased rate of nontargeted organ injury 19 allows the LigaSure system to excise cyst walls more adjacent to the renal parenchyma, even when located at the renal hilum. Accordingly, the LigaSure system is safe even for perihilar cysts. Moreover, it may also be safe especially for patients with hemorrhagic diathesis. The inadequate number of patients, the duration of follow-up, and the cost of the LigaSure system are the major limitations of our study.
CONCLUSION
Our results show that the LigaSure system is a safe and effective device in the management of symptomatic renal cysts. It is also safe even when the cyst is adjacent to the perihilar area and in patients with a tendency to bleed. Large randomized controlled trials with long-term follow-up are needed to determine the optimal energy source for the treatment of renal cysts.
